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Executive Summary

This report describes total maximum daily load s (TMDLs) for Neches River
Tidal , where concentrations of  indic ator bacteria exceed the criteri on used to
evaluate attainment of  the primary contact recreation 1 use . The Texas
Commission on Environmental Quality ( TCEQ) first identified the impairments

to Neches River Tidal inthe 2012 Texas Integrated Report of Surface Water
Quality for Clean Water Act Sections 305(b) and 303(d) (Texas Integrated Report,
TCEQ, 2013).

This report will consider four bacteria impairments in four assessment units
(AUs) of Neches River Tidal. The impaired water body and identifying AUs are:

A Neches River Tidal (AUs 0601_01, 0601 _02, 0601 _03, and 0601 _04)

The Neches River Tidal is located along the East Texas Gulf Coast and forms the
boundary between Jefferson and Orange counties. The Neches River Tidal begins

at the Neches River Saltwat er Barrier and flows for about 30 miles to its
termination into  Sabine Lake. The Neches River Tidal watershed is  just under
211 square miles and includes portions of Jasper, Orange, and Jefferson

counties.

Enterococci are widely used as indicator bacteria  to determine attainment of the
contact recreation use in saltwater. The criterion for determining attainment of

the contact recreation use is expressed as the number of bacteria, typically

given as colony forming units (cfu) in 100 milliliters (mL) of water . The primary
contact recreation 1 use is not supported in saltwater when the geometric mean
of all samples for the assessment period exceeds 35 cfu per 100 mL.

Within the Neches River Tidal watershed, sources of bacteria includ e domestic
and industrial wastewater treatment facilities (WWTFs), regulated stormwater

runoff, sanitary sewer overflows (SSOs), illicit discharges, on -site sewage
facilities (OSSFs), agricultural activities, and contributions from wildlife and
domesticate d animals.

A review of the TCEQ Central Registry for active permits found 29 permitted
domestic and industrial WWTFs in the Neches River Tidal watershed . Nine of
them have effluent limits for bacteria. There were also 10 Phase Il municipal

separate storm sewer system (MS4) authorizations , two Phase | MS4 permits,
and 34 Multi -Sector General Permit (MSGP ) authorizations  with stormwater
discharges. Approximately 23% ( 49 square miles) of the watershed  was
regulated under stormwater permits.

A modified load duration curve (LDC) analysis was done for the TMDL
watershed to quantify allowable pollutant loads, as well as TMDL allocations for
point and nonpoint sources of bacteria. Wasteload allocations (WLAs) w ere
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established for WWTFs discharging to the AUs. The WLA was calculated as the
full permitted daily  -average flow rate multiplied by the instream geometric

mean criterion. Future growth (FG) of existing or new domestic point sources

was determined for the TMDL watershed using population growth projections.

The TMDL calculations in this report will guide determination of the assimilative
capacity of each water body under changing conditions, including FG. WWTFs
will be evaluated case by case.

Compliance with these TMDLs is based on keeping indicator bacteria
concentrations , Enterococci, in the Neches River Tidal below the geometric mean
criterion of 35 cfu  per 100 mL for attainment of the primary contact recreation

1 use.

Introduction

Section 303(d) of the federal Clean Wat er Act requires all states to identify

waters that do not meet, or are not expected to meet, applicable water quality

standards. States must develop a TMDL for each pollutant that contributes to

the impairment of a water body included on a gstodmpai®eds 303 (d) |
waters . TCEQ is responsible for ensuring that TMDLs are developed for impaired

surface waters in Texas.

A TMDL is like a budget i it determines the amount of a particular pollutant that

a water body can receive and still meet applicable water quality standards.
TMDLs are the best possible estimates of the assimilative capacity of the water

body for a pollutant under consideration. A TMDL is commonly expressed as a

load with units of mass per period of time , but may be expressed in other ways.

The TMDL Program is a major component of Texasa
managing the quality of its surface waters. The program addresses impaired or

threatened streams, reservoirs, lakes, bays, and estuaries (water bodies) in , or

bordering on, the state of Texas. The pr ogr gnmmary objective is to restore

and maintain water quality usesfi such as drinking water supply, recreation,

support of aquatic life, or fishing fi of impaired or threatened water bodies.

This TMDL report address es impairments to the  primary contact recreation 1
use due to elevated levels of indicator bacteria in Neches River Tidal (Segment

0601). These TMDL s take a watershed approach to addressing indicator bacteria
impairment s. While TMDL allocations were d eveloped only for the impaired AUs
identified in this report, the entire project watershed and all WWTFs that
discharge within it are included within the scope of this TMDL report .

Information in this  report was derived from the  Technical Support Document for

DRAFT TCEQ Publication AS -466 2 Draft for Public Comment, January 202 3
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Four Total Maximum Daily Loads for Indicator Bacteria in Neches River Tidal
(Schramm and Jha, 2020).

Section 303(d) of the Clean Water Act and the implementing regulations of the

United States (U.S.) Environmental Protection Agency (EPA) in Title 40 of the

Code of Federal Regulations (CFR), Chapter 1, Part 130 (40 CFR 130) describe the
statutory and regulatory requirements for acceptable TMDLs. EPA provides

further direction in its Guidance for Water Q uality -Based Decisions: The TMDL
Process (EPA, 1991). This TMDL report has been prepared in accordance with
those regulations and guidelines.

TCEQ must consider certain elements in developing a TMDL. They are described
in the following sections of this re port:

Problem Definition

Endpoint Identification

Source Analysis

Linkage Analysis

Margin of Safety

Pollutant Load Allocation

Seasonal Variation

Public Participation

Implementation and Reasonable Assurance

=A =4 =4 =4 =4 -4 4 4 4

Upon adoption of the TMDL report by the commission and subsequent EPA
approval, these TMDLs will become an update to the st at e 0 g QuAlayt e
Management Plan (WQMP).

Problem Definition

TCEQ first identified the impairment s of the primary contact recreation 1 use of
Neches River Tidal AUs 0601_ 02, 0601 _03, and 0601 04 inthe 2012 Texas
Integrated Report (TCEQ, 2013). The impairment of the primary contact

recreation 1 use of AU 0601 _01was first identified in the 2014 Texas Integrated
Report (TCEQ, 2015). The AU i mpairments w ere identified in each subsequent
edition through the EPA  -approved 2022 Texas Integrated Report (TCEQ , 2022).
The term TMDL watershed will be used to describe the combined ar ea of the

four AU watersheds depicted in Figure 1.

Recent surface water Enterococci monitoring within the TMDL watershed has
occurred for all the impaired AUs (Table 1). Enterococci data collected from

! www.tceq.texas.gov/downloads/water  -quality/tmdl/neches  -river -tidal -recreational -118/118 -as-
471 -neches-tidal -bacteria -tsd -2020 -july.pdf
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December 1, 2011 through November 30, 2018 , were used to determine
attainment of the primary contact recreation 1 use as reported in the 202 2
Texas Integrated Report (TCEQ, 2022). Data assessed indicate non -support of
the primary contact recreation 1 use because the geometric mean

concentrations of available  samples exceed the geometric mean criterion of 35
cfu/100 mL for  Enterococci .

Table 1. 202 2 Texas Integrated Report Summary for the impaired AUs
TCEQ Geometric
SQWM Number of Mean
Water Body AU Parameter Station Data Range Samples (cfu/100 mL)
Neches River | 0601_04 | Enterococci 10575, 12/01/ 2013 & 47 67.89
Tidal 20774 11/30/ 2020
Neches River | 0601_03 | Enterococci 10570 12/01/ 2013 o 25 97.59
Tidal 11/30/ 2020
Neches River | 0601_02 | Enterococci 10566 12/01/ 2013 & 26 57.61
Tidal 11/30/ 2020
Neches River | 0601_01 | Enterococci 10563 12/01/ 2013 o 26 40.98
Tidal 11/30/ 2020

Watershed Overview

The Neches River Tidal watershed is 210.75 square miles and is located along
the East Texas Gulf Coast (Figure 1). The Neches River Tidal flows approximately
30 miles along the boundary between Jefferson and Orange coun ties, from the
Neches River Saltwater Barrier into Sabine Lake. The saltwater barrier ~ was
constructed in 2003 and  prevents saltwater from intruding upstream of the
segment during | ow flows.

Parts of the watershed are highly urbanized and include portions of the cities of
Beaumont, Port Arthur, and Port Neches. The watershed is flat and low -lying and
has been highly modified with canals and levees to facilitate development and

contr ol flood risk. The lower 20 miles of the Neches River Tidal south of
Interstate 10 has been deepened and is maintained as a deep  -water ship channel
serving multiple ports and industrial terminals along the segment. The Neches

River Tidal consists of a sing le classified Segment (0601) and four AUs

(0601_01, 0601_02, 0601_03, and 0601_04).
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Figure 1. Map of the TMDL watershed
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The 2022 Texas Integrated Report (TCEQ, 202 2) provides the followi ng AU
descriptions for the water bodies considered in this docume nt:

o0 Segment 0601 (Neches River Tidal ) d From the confluence with
Sabine Lake in Orange County to the Neches River Saltwater
Barrier, which is at a point 0.8 kilometers (0.5 miles) downstream
of the confluence of Pine Island Bayou, in Orange County.

A AU 060 1_04 & Top of last oxbow below Kansas City
Southern Railroad bridge to saltwater barrier at National
Hydrography Dataset reach code 12020003000017.

A AU 0601_03 8 Topofthe U.S.National Defense Reserve
Fleet Basin to top of last oxbow below Kansas City Southern
Railroad bridge 0.44 kilometers upstream of National
Hydrography Dataset reach code 12020003000013

A AU 0601_02 o Top of first oxbow to top of the U.S. National
Defense Re serve Fleet Basin at top of National Hydrography
Dataset reach code 12020003008459

A AU 0601_01 8 Lower boundary to top of first oxbow, above
Bird Island Bayou confluence  at National Hydrography
Dataset reach code 12020003000004

Climate and Hydrology

Precipitation and temperature data for the period of 2002 through 2018 were
retrieved from the National Oceanic and
National Climatic Data Center for Beaumont Station USC00410611 (NOAA,

2019), located in the upstream p  ortion of the watershed. The highest average
monthly precipitation occurs in August at 7.36 inches and the lowest average

monthly precipitation occurs in April at 3.82 inches (Figure 2). The highest

average monthly maximum  temperatures occur in August (93.  1° F) and the

lowest average monthly minimum temperatures occur in January (43.0° F). The
average annual precipitation was 63.9 inches  , with a low of 34 inches occurring
in 2011 and high of 93.4 inches occurring in 2017 (Figure 3) .
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Monthly Climate Summaries USC00410611, Beaumont, Texas
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Figure 2. Average mont hly temperature and precipitation from January 2002
through December 2018 at Beaumont, Texas Station USC00410611
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Figure 3. Annual precipitation from 2002 through 2018 at Beaumont, Texas
Station USC00410611

Population and Population Projections

Watershed population estimates were developed using 2010 United States
Census Bureau (USCB) census block geographic units and population data
(USCB, 2010a). Census blocks are the smallest geographic units used by USCB to
tabulate population data. Using the methodolo gy outlined in Appendix A, the
TMDL watershed 2010 population is estimated at 49,837 people (Figure 4, Table
2).
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Figure 4. 2010 population density estimates using USCB census block data

Population projections in Table 2 were estimated from the Texas Water
Development Board (TWDB) 2021 Regional Water Plan Population and Water
Demand Projection data (TWDB, 2019). The population projections indicate a
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39.5% increase for Jefferson County, 12. 7% increase for Orange County , and a
2.6% increase for Jasper County from 2020 through 2070. The 2070 TMDL
watershed population was estimated to be 65,920 (25.1% increase) using the

steps outlined in Appendix A.

Table 2. Population estimates and projectio ns
Projected Percentage
2010 U.S. 2020 Population 2070 Population Increase Increase
AU Census Project ed Projection (202002070) (2020-2070)
0601_04 18,395 19,466 26,093 6,627 34.0%
0601_03 13,849 14,617 16,891 2,274 15.6%
0601_02 10,772 11,394 14,472 3,078 27.0%
0601_01 6,821 7,202 8,464 1,262 17.5%
Total 49,837 52,679 65,920 13,241 25.1%
Land Cover

The land cover data for the TMDL watershed was obtained from the United
States Geological Survey (USGS) 2016 National Land Cover Database (NLCD)
(USGS, 2019a) and is displayed in Figure 5.

The following are the land cover categories and definitions repres ented in the
NLCD are found in the TMDL watershed:

1 Open Water o Areas of open water, generally with less than 25% cover of
vegetation or soil.

1 Developed, Open Space 9 Areas with a mixture of some constructed
materials, but mostly vegetation in the form o f lawn grasses. Impervious
surfaces account for less than 20% of total cover. These areas most
commonly include large -lot single -family housing units, parks, golf
courses, and vegetation planted in developed settings for recreation,
erosion control, or aes thetic purposes.

1 Developed, Low Intensity d Areas with a mixture of constructed
materials and vegetation. Impervious surfaces account for 20% to 49% of

total cover. These areas most commonly include single -family housing
units.

1 Developed, Medium Intensity 0 Areas with a mixture of constructed
materials and vegetation. Impervious surfaces account for 50% to 79% of
total cover. These areas most commonly include single -family housing
units.

1 Developed, High Intensity 8 Highly developed areas where people resid e
or work in high numbers. Examples include apartment complexes, row
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houses, and commercial/industrial. Impervious surfaces account for 80%
to 100% of the total cover.

1 Barren Land (Rock/Sand/Clay) 0 Areas of bedrock, desert pavement,
scarps, talus, slides , volcanic material, glacial debris, sand dunes, strip
mines, gravel pits, and other accumulations of earthen material.
Generally, vegetation accounts for less than 15% of total cover.

71 Deciduous Forest 8 Areas dominated by trees generally greater than fiv e
meters tall, and greater than 20% of total vegetation cover. More than 75%
of the tree species shed foliage simultaneously in response to seasonal
change.

9 Evergreen Forest 0 Areas dominated by trees generally greater than five
meters tall, and greatert han 20% of total vegetation cover. More than 75%
of the tree species maintain their leaves all year. Canopy is never without
green foliage.

1 Mixed Forest & Areas dominated by trees generally greater than five
meters tall, and greater than 20% of total vege tation cover. Neither
deciduous nor evergreen species are greater than 75% of total tree cover.

9 Shrub/Scrub & Areas dominated by shrubs; less than five meters tall with
shrub canopy typically greater than 20% of total vegetation. This class
includes true shrubs, young trees in an early successional stage or trees
stunted from environmental conditions.

1 Grassland /Herbaceous & Areas dominated by graminoid or herbaceous
vegetation, generally greater than 80% of total vegetation. These areas are
not subject to intensive management such as tilling but can be used for
grazing.

9 Pasture/Hay 0 Areas of grasses, legumes, or grass -legume mixtures
planted for livestock grazing or the production of seed or hay crops,
typically on a perennial cycle. Pasture/  hay vegetation accounts for greater
than 20% of total vegetation.

9 Cultivated Crops 0 Areas used for the production of annual crops, such
as corn, soybeans, vegetables, tobacco, and cotton, and also perennial
woody crops such as orchards and vineyards. Crop vegetation accounts
for greater than 20% of total vegetation. This class also includes al I land
being actively tilled.

1 Woody Wetlands 9 Areas where forest or shrub  land vegetation accounts
for greater than 20% of vegetative cover and the soil or substrate is
periodically saturated with or covered with water.

1 Emergent Herbaceous Wetlands  d Ar eas where perennial herbaceous
vegetation accounts for greater than 80% of vegetative cover and the soil
or substrate is periodically saturated with or covered with water.
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A summary of the land cover data is provided in Table 3. As depicted in Table 3

and Figure 5, the Neches River Tidal watershed is characterized by substantial
amounts of wetlands and open water, with development along the western side

of the Neches River Tidal. The percentage of forested lands increases in

northern portions of the waters hed, as it extends into Jasper County (Figure 5).

The predominant land cover types in the AU watersheds are as follows:
1 AU 0601_04 o Wetlands and Open Water (44%), Forest (27%) and

Developed (17%) .

1 AU 0601_03 & Wetlands and Open Water (  44%), Developed (2 3%), and
Forest (20%).

I AU0601_02 o6 Wetlands and Open Water (58%), Developed (27%), and
Pasture/Hay (11%).

T AU0601_01 o Wetlands and O pen Water (66%), Developed (16%), and
Pasture/Hay (12%) .
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Figure 5. 2016 land cover map
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